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REPRODUCE LOCALLY. Include form number and date on all reproductions

U.S, DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY - PLANT VARIETY PROTECTION OFFICE

APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE
(Instructions and information collection burden stalement on reverse)

Form Approved - OMB No. 0581-0058

The following statements are made in accordance with Ihe Privacy Act of 1974 (5 LL5.C, 552
the Paperwork Reduction Act (FRA} of 1995 cy ¢ 2) and

plication is required in order to determing if a plant variat protection cerlificate is Io be issued
(#U S.C. 2421). Informalion fs held conii 1:'&.'1!13/(:J until cemﬁgafe Is issued (7 U.S.C. 2426),

1. NAME OF OWNER

Paragon Seed, Inc.

2. TEMPORARY DESIGNATICN OR
EXPERIMENTAL NAME

Exp. 8512

3. VARIETY NAME

Grand Slam

4. ADDRESS (Sireet and No., or R.F.0. No., City, State, and ZIP Code, and Country)

507 Abbott Street

Salinas, California

At
4

93901

5. TELEPHONE {inciude area coda) -

PVPO NUMBER

200300215

8§31-753-2100

6. FAX (include area code)

831-753-1470

FILING DATE
}7!FTHEOWNERNAMEDISNOTA PERSON", GIVE FORM OF 8. IF INCORPORATED, GIVE 9. DATE OF INCORPORATION
i} ORGANIZATION (eorparation, partaership, assocfation, &lc.) . STATE OF iNCORPORATION ‘ l b .
::' - N Pm ZOC)B
Corporation California March 7, 1994 . J
10. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION, {First ﬁerson listed will receive all papers) ) ;E.él’éﬁ AND EXAMINATION
. . F| ©2705.08
Victor Heintzberger E| <@ 947-9°
s
P. 0. Box 1906 o 4fielo3
. . _ T | PATEn 418/ 2003
Salinas, California 93902-1906 c
: £ | cernFicATION FEE; 7(0 -
v
s San . 2.5 ook
DATE
1. TELEPBONE {inciude arsa coda) 12. FAX (Include area code} 13. E-MAIL 14. CROF' KIND (Commorn Name)

831-753-2100 831-753-1470

lettuceseed@aol.con

Lettuce

15, GENLIS AND SPECIES NAME OF CROP 16,

Lactuca sativa L.

FAMILY NAME (Botanical}

Compositae

17. 18 THE VARIETY A FIRST GENERATION
HYBRiD?

I3 ves Kl no

18. C}-!ECK)APFROPRFATE BOX FOR EACH ATTACHMENT SUBMITTED (Follow Instructions on
reverse

18, DCES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE SOLD AS A CLASS OF

GERTIFIED SEED?  See Section 83(a) of the Plant Variely Frotection Acl)
[ vesyr ’yes answer iterns 20 [ NG ({If "no”, goto ftem 22)
and 21 be w)

20. DOES THE OWNER SPECIFY THAT SEED QF THIS
VARIETY BE LIMITED AS TO NUMBER OF CLASSES?

IF YES, WHICH CLASSES?  [[] FOUNDATION

[T ves ) o Qi

a. m Exhibil A, Qrigin and Breeding Histery of the Variety

b. K] Exhibit B, Statement of Dislinciness
Exhibit C. Objective Description aof Variety

b@)j \ﬁ Exhibit D. Additional Descriplion of the Variety {Optional)
' '\’\ Exhibit E. Staternent of the Basls of the Owner's Ownership

f. m Voucher Sample (2,500 viable unirealed seeds or, for tuber propagaied varigties,
varification that lissue culture wL'I be deposited and maintained in an approved public
repository)

g. m Filing and Examination Fee ($2,705), made paﬁxable to “Treasurer of the United
States™ (Mail fo fhe Flant Variety Frotection O

|T_'[ REGISTERED [0 CERTIFIED
21, DOES THE OWNER SPECIFY THAT SEED OF THIS YES

1 q NG
VARIETY BE LIMITED AS TO NUMBER OF GENERATIONS?

IF YES, SPECIFY THE EOUNDATION REGISTERED CERTIFIED
NUMBER 1,23, ele. D D D :

(i additioral axplanation is necessary; please use the space indigaled on the reverse.)

22, HAS THE VARIETY (INCLUDING ANY HARVESTED MATERIAL) OR A HYBRID PRODUCED

FROM THIS VARIETY BEEN SOLD, DISPOSED OF, TRANSFERRED, OR USED IN THE U, 8. OR
OTHER COUNTRIES?
K ves O wno

IE YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR USE

FOR EACH COUNTRY AND THE CIRCUMSTANCES. {P.'ease use space Indicated on reverse.)

23, 18 THE VARIETY QR ANY COMPONENT OF THE VARIETY PROTECTED BY INTELLECTUAL
PROPERTY RIGHT ({PLANT BREEDER'S RIGHT QR PATENT)?

[ ves O ne

IF YES, PLEASE GIVE COUNTRY, DATE OF FILING OR ISSUANCE AND ASSIGMED
REFERENCE NUMBER. (Flease use space Indicaled on raverse.}

and is entitled to protection under the provis:uns/pf Saclion 42 of the Flant Vaciety Protection Actl.

24. The awners declare that a viable sample of basic seed of the varlely will be fumished with applizallen and will be replenished upon requast in accordance with such regulations as may be applicable, or
for & tuber propagated variety a tissve cuure will be depesited in a publlc repositery and maintained for the duration of the certificate,

The uadersigned ownex! ’js} is(are) tha owner of thig’ sexually repraduced or 1uber prcpagated planl variety, and beheve(s} that-the variety is new. distinct, uniform, and stable as requwed in Seclion 42,

Owner(s} is(are) informed Llfal false representa on herein can jeopardize prutecllon and rasult n penatlies. ' - Y i

—

SIGNATURE OF OWNER U

SIGNATURE OF OWNER

FLESIDENT

i

/

NAME (F'.%\? pn’nr or typs) NAME (Flease print or type}
CAPACITY QR TITLE CAPACITY OR TITLE DATE

3&T-470 (04-01) designed by the Plant Variely Protection Office with WordPerfect 5.0a, Rep?écds’STD—ﬂO (02-89) which is obsolete.

(See reverse for instructions and information collection burden stalement)
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Paragon Seed, Inc.

Iceberg Lettuce Variety GRAND SLAM

Experimental Designation  EXP 8512

23. Date of first sale : April 16, 2002

Salinas, California U.S.A.

24, Parental Lines Hallmark W
Paragon Seed, Inc.
PVP # 99000222

9602

University of California, Davis
'& The United States Department of
Agriculture/ARS Salinas, California



Exhibit A

Breeding History Grand Slam  “Exp. 8512”7

Grand Slam is the result of a hand pollinated cross made by Paragon Seed, Inc. personnel
in the San Joaquin Valley of California in 1997.

The female (receptor) parent was the breeding line Px 37 ws, which became the lettuce
variety Hallmark W (PVP # 9900222). Px 37ws was selected for it’s excellent heading
ability, uniformity of type, slow bolting, tipburn resistance and corky root resistance (cor
gene). Seed color of Px 37 ws is white (silver). .

The male (pollen parent) selected for this cross was the breeding line “9602”.

9602 was developed and released in 1996 by Dr. Richard Michelmore and Oswaldo
Ochoa of the University of California at Davis in collaboration with Dr. Edward J. Ryder
at the USDA/ARS in Salinas, California. At the time of release, 9602 possessed the
downy mildew resistance factor R32 from L. saligna L.J-81632 that conferred résistance
effective against all California isolates tested to date. In Richard Michelmores report to
the 1999-2000 California Lettuce Research Board, he concluded that “Dm 18 and R 32
seem to functionally identical” and “...R 32 does not provide a new spectrum of
resistance and can be used interchangeably with Dm 18”.

Seed color of 9602 is black.

In July, 1997, a hand pollinated cross was made between Px 37w/s and 9602. The cross
was designated 3796. F1 seed was harvested in August of 1997. Seeds of the cross were
germinated in petrie dishes on November 12, 1997 and transferred to five-gallon pots for
the purpose of seed production. Four plants survived winter greenhouse production and
seed was harvested in April, 1998. F2 seed was again germinated in petrie dishes and
transferred to transplant trays at the seedling stage. In early May, 1998, as plants were in
the first true leaf stages, cotyledons were sprayed with a suspension of field harvested
downy mildew spores and screened for downy mildew resistance. Plants were grown in a
germination chamber at a constant 20 degrees with sixteen hours of light and eight hours
of darkness. Plants were screened twice, once at ten days and again at fourteen days post

inoculation.

Fourteen seedlings were selected from each of four lines and screened as follows:

Line Resistant Susceptible
3796-1 Q 4 X2='3:1 segregation @tio
3796-2 - 14 0
3796-3 11 3 % 3:1 segregation ratio
3796-4 13 1
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Exhibit A
Breeding History
Data on crosses 3796-1 and 3796-3 indicate that a single dominant allele confers mildew
resistance in 9602. However, 3796-2 and 3796-4 indicate a level of variability exists in

9602 for mildew resistance as indicated in the notice of release by Dr. Michelmore.

After screening, the downy mildew susceptible plants were removed and destroyed.
Resistant plants were transferred to Corcoran, California, transplanted, and grown to seed

~maturity.  Seed was harvested in August, 1998 as follows:

E2 to F3 3796-1- 1 bs
3796-1- 2 bs
3796-1- 3 bs
3796-1- 4 WS
3796-1- 5 bs
3796-1- 6 bs
3796-1- 7 bs
3796-1- 8 bs
3796-2- 1 bs
3796-2- 2 bs
3796-2 3 bs
3796-2- 4 bs
3796-2- 5 bs
3796-3- 1 bs
3796-3- 2 bs
3796-3- 3 bs
3796-3- 4 bs
3796-3- 5 bs
3796-3- 6 bs
3796-3- 7 bs
3796-3- 8 bs
3796-3- 9 WS
3796-3- 10 ws
3796-4- 1 bs
3796-4- 2 bs
3796-4- 3 bs
3796-4- 4 WS

In the fall of 1998, a breeder trial including 3796 material was planted near Yuma,
Arizona. The trial was seeded on September 28, 1998 on the Silva Farms Otondo Ranch
in Wellton, Arizona. The trial was evaluated on January 3, 1999.
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Exhibit A

Breeding History

The line 3796-1-8 had several plants that exhibited highly desirable characteristics, and
were dug from the field and transported to Coachella, California. The root balls were
transplanted into five-gallon pots and grown to seed maturity in a mesh-covered
screenhouse. Seed of I.D. 3796-1-8S1 (black seed) was harvested on April 24, 1999.

On April 30, 1999, seeds of 3796-1-8S1 were started in petrie dishes in Salinas,
California. Seven seedlings were transplanted to soil blocks on May 09, 1999. On May
12, 1999, the seedlings were sprayed with a field mixture of downy mildew spores and
evaluated ten and fourteen days post inoculation. Five susceptible plants were removed
and destroyed, and the remaining two non-sporulating seedlings were transported to
Corcoran, California and transplanted into a seed production nursery and raised to seed
maturity. Seed of 3796-1-851-1 and 3796-8S1-2 was harvested in late August, 1999.

Trials of the parental line 3796-1-8 continued throughout the summer and fall of 1999 in
the Salinas Valley of California to observe field performance and evaluate for heading,
bolting, corky root, mildew resistance, tipburn resistance, and color.

Trials again continued of 3796-1-851-1 and 3796-1-8S1-2 in the fall of 1999 near Yuma,
Arizona. Trials were seeded on September 24, 1999 of the f; lines on Silva Farms Posey
Lot 127 in Wellton, Arizona. This trial was evaluated in late December and was very
favorable for heading type, low core height, and smooth butt appearance. Results
indicated that the material should be trialed in the Salinas Valley and screened for corky
root and downy mildew resistance.

Trials were planted and evaluated in the Salinas Valley through the spring, summer, and
fall of 2000.

On April 22, 2000 a trial was planted near Gonzales, California that was particularly
important in the development of “Exp. 8512.”  This trial, Violini Herold 26, was
evaluated on July 01, 2000 under conditions that tested the resistance of downy mildew
and corky root. The line 3796-1-8S1-2 exhibited excellent heading, dark green color,
corky root resistance, and a level of resistance to the field strain of downy mildew that
was sporulating on the field variety Sharpshooter. Two plants were dug from this line
and transplanted to Corcoran, California and grown to seed maturity. Seed was harvested
from the two plants with the designation “2-2-1” and “2-2-2” on September 24, 2000.

Seed color of both plants were black.
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Exhibit A

Breeding History

In April, 2001, a small experimental seed increase was. planted using the single plant
selection “2-2-2” near Corcoran, California. A small sample of live seed of “2-2-2" was
mixed with a small quantity of dead seed and pelleted so that the stock seed could be
" precision planted in the seed field. The experimental composite was designated “Exp.
85127, '

Trials of the new line were conducted in the Salinas Valley during the spring, summer,
and fall of 2001 to evaluate performance and adaptability.

In 2002, a second crop of “Exp. 8512” was produced near Corcoran, California.

Seed of “Exp. 8512” was harvested in August of 2002, and grow outs conducted in
Yuma, Arizona in December of 2002. Grow out evaluations were very promising for
uniformity to type, bolt tolerance, and tipburn resistance. No corky root or downy
mildew was noted in the desert trials. Trials were also conducted in the Salinas Valley of
California in the summer of 2002 with remnant stock seed and results were very
favorable for type (uniform Salinas type), mildew resistance (resistant), bolt tolerance
(slow bolting) and corky root resistance (resistant) as compared to Silverado, Durango,

and Sniper.

Grand Slam was developed by a hand pollinated cross followed by five generations of
single seed descent and three generations of mass selection.

Grand Slam has been observed for three generations of reproduction and during the seed
increase period and is stable and uniform. No variants were observed.

On April 16, 2002 the name Grand Slam was reserved with the United States Department
of Agriculture.
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Exhibit A
Breeding History
Pedigree  Exp. 8512  Grand Slam
Hallmark W X 9602 1997
(R 32/Dm 18), mo), bs
3796
1 2 3 4 1997 — 1998
1,2 bs 1-5 bs 1-8 bs 1-3 bs
4 ws - 9,10 ws 4 ws
5-8 bs
3796-1-851 1999
3796-1-851-2 1999
2-2-2 (3796-1-881-2-2) 2000 |
Exp. 8512 2001
Exp 8512  Grand Slam 2002
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RELEASE OF LETTUCE BREEDING LINES - DECEMBER 1996.

Four groups of advanced breeding lines of lettuce are available for use by plant
scientists and breeders in public and private institutions. All lines were developed by
Richard Michelmore and Oswaldo Ochoa at University of California, Davis in
collaboration with Ed Ryder at USDA/ARS, Salinas. When this germplasm contributes to

-a new cultivar, appropriate recognition should be given as to its origin.

e

These lines have been developed to provide superior disease resistance in a Salinas
horticultural type by backcrossing to either cv. Salinas or cv. Salinas 88. The pedigrees of
these lines is attached; additional details to those given below can be found in the annual
reports of California Iceberg Lettuce Research Program. These lines are close to
horticultural types suitable for use in the coastal production areas of California. However,
there is residual variation in most of these lines and further selections may be required to
fix plant type. Trails and selections should be made to determine specific areas and
seasons to which tiiese lines are best adapted. ”

The first group of four lines has downy mildew resistance originating from a
breeding line with cv. Kordaat in its pedigree and have downy mildew resistance due to
Dm1 and Dm4 as well as Dm8 from cv. Salinas (Fig. 1). This combination of genes
currently protects against many but not all California isolates of downy mildew. These
genes have been combined with corky root resistance from Greenlakes.

The second group of 16 related lines originated from a cross with Lactuca
serriola, PIVT1309, and contain Dm/5 as well as Dm& from Salinas (Fig. 2). Again,
these lines are resistant to many but not all California isolates of downy mildew. Dmi5
provides resistance to a different spectrum of isolates than the Dm/ plus D4
combination. (Note: it is difficult to combine DmJ with Dm15 as they are in the same
linkage group and therefore tend to be genetically mutually exclusive.) This resistance has
also been combined with corky root resistance from Greenlakes.

One line originated from a resistant breeding line originating from the National
Vegetable Research Station (now Horticulture Research International), Wellesborne, UK

from an accession of Lactuca saligna that was resistant to all European downy mildew

isolates tested. We have backcrossed this resistance into the Salinas type (Fig. 3). This
resistance remains effective agamst all the California isolates that we have tested, aitnough
it will probably be overcome in time by changeg in the pathogen. This resistance is

-currently designated resistance factor 32 (R32Y until its genetics is more fully

characterized, at which time it will be assigned a Dm gene number.

The fourth group of four lines have resistance to anthracnose from one of two
sources (Fig. 4). The cv. Salad Bowl source provides resistance against most of the
California isolates tested that resulted from the 1982/1983 epidemic. The Lactuca saligna
source, UC83US], provides resistance against all California isolates tested. As this
disease has not been problematic recently we have not had more current isolates to test

against.
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Figure 3: Pedigree of lines carrying R32 and mo.

LJ-81632(L.saligna} x Winterhaven
{R32) l

F, x Salinas _
1 RELEASE:

Salinas x Fy

!

2x BC to Salinas

!

®
l
®

UCc9602

Salinas 88 X

Fy

l

F2
Selected for novel LDM

|

F3 .
Selected for LDM and mo

Figure 4; Pedigree of lines carrying anthracnose resistance from two different sources.

UCB3US1(L. saligna) x  Vanguard 75 Safad Bowl x Vanguard 75
{Amm) o l (Anth2) ‘ l
| Fi X Salinas Salinas  x F,

!

5x.BC to Salinas

!

)

!

®
Selected far Anth

RELEASES:
UC9654
UC9655.

!

4x BC 10 Salinas

!

2x ®

!

®
-Selected for Anth

RELEASES:
0c9652

UC9653



Figure 1: Pedigree ol ines cammying Om?t. Om4. Dmé. mo and cor

FSL-176a x Vanguard 75
(Om1.0m4 )I (mo)

Green Lake x Salinas
(cor) l(OmG)

Saiinss x F, Salinesx  F,
Ix BC IoI Salinas | Salinas x L
!0 ' l & Bcl 1o Salinas
!0 Field saiection !0
2x ;cum:r —_ X Ba— é

|

Salinas 88 x F,
(Om8.mo) l

Fr

|

F, Selected tor LDM

|

Fy
Selected for Om genes snd cor
Figure 2: Pedigree of lines carrying Om15 and cor,

PIVT-1309 x Salinas
{Om15) l (Dma)

Fy x Winterhaven

|

Salinas x Fy

|

Salinas x BC,

|
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RELEASES:
Uce612
Uc96l14-1
UC9614-2
UC9620
Uc9657
UC9659
' 4
Graenl.ake x Salmis
{cor} l(Dms)
Salinas x F,
Salinas x BC,

|

Salines x BC;

|

Salinas x BG,

Saffier x Winlerhaven Salinas x BC,
(Dm1.Dm16.0m31) I i !
Salinas x F, ® Salinas x BC.
'$x BC lo Salinas B - X @
e l l !
® Fi x Fieki selaction
[ X Fy
l RELEASES:
_ UC9606-1 Uco608-1 Uco9s1i-~1
x® UC9606~2 UC9608-2 Uco6ll-2
: ' UCc9s607-1 UC9608~-3 UC9615-1
o UCc9607-3 UC9608-4 . UC9615-2
UC9607-4 Uc9608-5 -
Selnqed for cor.Dm15 UC9608-6

UC9607-2
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Table 3. Virulence phenotypes of isolates of B. lactucae currently bemg used to select for

, breedmg lmes re515tant to downy mildew.

(CA]Ia) (CAIIb) 7 Isolate " _ ‘
: _ ' C33P24 - C91D36 C93D14 C970592 C98648ED C990706  C980696
Cultivar Dmf. 1,411, .4,1518 15 w416 4 - (18), A - {(18)
/Line Rﬁctor iS 16,18 ' Avirdlence phenotype ' '
Ledmcky - + + + + + +
UCDM2 P + + + + -+ +o
Dandie: 3 .+ + + o+ +7 S
R4/T5TE . 4 R T + . - ) T
Valmaine R S + +n 0 v +n + B c4n
Sabine - 6 ° T = TR ot + o+, 4n
LSES715: - 7 xl . +n +. L DR + .+ RN
UCDM10 S 4n =3 40 o+ o+ + . 4n
Capitan .. ... T + Ty + S 4ot
Hilde “4n + Cdn e 4 i SR
Empire +n + +n ct + R L c4m
UCDM14 " 1. 4 + ok o S+ A s AN
PIVT1309 ene - ST S E A
LSE18 ...k ~/(-)n .. B +n (5 .+ 4n . +n
" LSE12 .17, .. . - e - - - e
Mariska- S - O I O 2 - . e
ElDorado. 18 ~ - - (- +(-) +() - ~/(-)n
L UC9602 " HFR32Y - L I R & VAR ERN R & SEREATEETE RPN & )
Colorado - - TR O SN L RETIN] © BRI e RPN SR
Ninja 4 ' - +(-) Q) +H-)- (-)/+/-
Discovery - - R - -
Argeles ’ SR O N © ' ~/(=) (=) (-)/+
Amplus .1.“'.“ i & o R R PR SR R I TR e PTG +
CobhamGreennone B e R RILE. SE Py XU TANE U, S

+= susccptxble mcnon. - m:stant reaction. n = necros:s (-) : some delayed sporulahon assocxated

-with necrosis:’ .. N AREEEY

~"*Reaction on Al plus is not cons:stent w1th Dm genes known to be present there may be an addmonal i
gene| in Amplus;acuve agamst thxs 1solate o

Corky Root: Crosses have been made to introdiice eorky root resistancé (cor) into the "
- green leaf, red leaf, and butterhead types. The cor gene is being introduced into these
 types from a'¢orky root resistant crisphead bréeding line (UC99G301). ‘Backcrosses will
be made this year. We have identified molecular markers (see separate report) that will
allow the rapid xdentlﬁcatxon of lines carrying cor, F or the romaine type, 'Tall Guzman a

‘corky root resistant cultxvar is bemg used as a recurrent parent therefore mtroductlon og_ :

iy AP Py v, .;-_;, P |
R PR RN R ; IR L Ly o BT
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Exhibit B

Statement of Distinctness
Home Run

Grand Slam most closely resembles the variety Home Run, however:

Grand Slam and Home Run are resistant to California Downy Mildew pathotypes I, LIA,
III, IV, V, and VI. This resistance is conferred by Dm genes 1, 4, 11, 15, 16, and 18.

Grand Slam and Home Run are resistant to Corky Root. Corky root (CR) is caused by
the bacterium Rhizomonas suberfaciens (gen.nov,sp.nov) (van Bruggen et al., 1990).

The common strain found in California is identified as CA 1.

Seed color of Grand Slam is black, whereas, seed color of Home Run is white (silver).
Leaf surface color of Grand Slam 1s 144A, whereas, leaf color of Home Run is 144B.
Legacy

Grand Slam is resistant to Corky root (cor gene), whereas, Legacy is susceptible to Corky
root.

. Grand Slam contains the Dm18/R32 gene, whereas, Legacy does not carry the mildew

resistance of Dm18/R32.

Legacy is a2 medium large sized iceberg lettuce comparable to the variety Salinas. Legacy is
best adapted to late spring and fall harvest in California coastal areas. Under warmer
summer production conditions, Legacy can be large and puffy with elongated cores similar
to the variety Salinas. Grand Slam is best suited to late spring, summer and fall harvest in
California coastal production areas. '



US. DEFARTMENT OF AGRICULTURE

EXHIBIT C

AGRICULTURAL MARKETING SERVICE

SCIENCE DIVISION

OBJECTIVE DESCRIPTION OF VARIETY

LETTUCE Lactuca sativa

NAME OF APPLICANT [S}

Paragon Seed, Inc.

FOR QFFICIAL USE ONLY

.ADDRESS (Streei and No. or R.F.D. No., Clty, State, and ZIF Code)

507 Abbott Street

Salinas, California 93901

VARILTY NAME
Grand Slam

EXPERIMENTAL DESIGHATION

Exp. 8512

Place numbers in the boxes for the characters which best deseribe thu variety. Measured data should be the mesn ot an appropriete -number (at least 10} of well
spaced plants. Royal Homcultural Society or any recognized color standard may be used to determine plant colors,

The location of the test area is:

Salinas, California

Color Systern Usad:

Royal Horticultural Society

1. PLANT TYPE: - (Ses ifst of suggestad check varieties page 4.}
" 0i=Cunting/Lesl 05-Great Lakes Group 09=Stem
02=Butterhesd 06=Vanguard Group 10=Latin
D3=Bibb O7=Imperial Group 11=0THER-
" Q4=Cos or Romiaine 08~=Eastern {Ithaca) Group
2. SEED: COLOR LIGHT DORMANCY HEAYT DORMANCY

1=White {Silver Gray)

2=Black {Gray Brown) t~Light Required
3=8rown [Amber) 2= Light Not Raguired

1-Sus-céptibl-
2=Not Susceptibie

3. COTYLEDON TO FOURTH LEAF STAGE:

grown ynder cptinnal conditions.,

SHAPE OF COTYLEDONS: 1=Broad 2=intermediate

NOTE: Provide a color photograph or photocopy of the fourth leaf from 20 day old sesdiing

3=Spatulste

SHAPE OF FOURTH LEAF

20004

(1D

1 2 3 ) 4 5 : 6
[3]:;]leGTHAmDTHINDEXOFFOURTHLEAE LW x 10
m APICAL MARGIN; ~1=Entire 4=Moderately Dentate 7=Lobed
2=Creanate/Gnawed S=Coarsely Dentate 8~0THER {:pccify}
BASAL MARGIN: 3=Finely Dentate 6~ ncised
UNDULATION: 1~Flat 2-Slight 3=Medium 4=Marked
3 GREEN COLOQR: i=Yellow Green 3I=Medium Green 5=Blue Green 7=Gray Green
2=Light Green a=Dark Green 6=Silver Green
ANTHOCYANIN: .
DISTRIBUTION: }-Absent 3-Spotted POTHER lipecily)
1 2=Margin Only 4=Throughout
CONCENTRATION: 1=Light 2=Moderate . ° 3=intense
. AOLLING: 1»Absent 2=Present
CUPPING: 1=Uncupped 2=Slight’ I=Markediy
REFLEXING: 1=None 2=Apicat Margin J=Lateral Margins

FORM L5-470-1 " Formerly Form GR-470-1 which is obsolete

{9-86)

P_ar.wlord ;‘5




4. MATURE LEAVES fobserve harvest-mature outer frauvcs);

HOTE: Provide color photo of harvest-mature leaves which sccuratsiy shows coior and margin characteristicy.

MARGIN:

INCISION DEPTH;
Ideepest panetration of the margin)

1=Absent/Shallow {Dark Gresn Boston)

2=Moderste {Vanguard)

3=Deep {Great Lakes 659)

V=Entire (Dark Green Boston)
INDENTATION: -
(finest Alvisions of the margin) 2=Shallowly Dentate [Great Lakes 65)

J«Dedply Dentate {Great Lakes 6591
4=Cranate [Vanguard}

S=~OTHER f1peciry}

UNDULATION OF THE

APICAL MARGIN: 1=Absent/Slight {Dark Green Boston}

2=Moderate {Vanguard)

" 3=Strong (Grear Lakes 659)

1=Very Light Green {8ibb)

GRE_EN COLOR: 2=Light Green {Minetto}

S5=Very Dark
§=0OTHER

I=Medium Green (Great Lakes)
4=Dark Green [Vanguard)

Green

——

ANTH'OCYIANIN fgrown at or below 10 C):

~ I=Absent

DISTRIBUTION: 2-Margin Only (Big Boston]

3=Spaotted (Calif, Cream Butter)
4=Throughout [Prize Head}

5=QTHER f(epecify)

CONCENTRATION: 1=Light {iceberg}

2=Moderate (Prize Head)

J=Intense {Ruby)

SIZE: 1=Small 2=Medium 3=Large
GLOSSINESS: 1=Dull (Vanguard) 2=Moderate (Salinas} 3=Glossy (Great Lakes)
BLISTERING: 1= Absent/Slight (Salinas) 2=Moderate {Vanguard) I*St1rong (Prize Head)

LEAF THICKNESS: 1=Thin

2=intermediate 3=Thick

EHEEMEE BHER

TRICHOMES:. 1=Absent {smooth)

2=Present {spiny)

5. PLANT fat market stage. Choose a comparlson variety appropriate for this type.}:

SPREAD OF FRAME LEAVES:
e

Home Run

fapecify comparison varicty)

HEAD QDIAMETER (morket trimmed

em This Variety
with gingle cop leaf):
cm This Variety [1 I6 ]cm Home Run

(specify comparison variely)

. 1=Flattened 3=Spherical 5=Naon-Headiag
HEAD SHAPE: 2=Slightly Flattened 4«Elongare 6=0THER
HEAD SIZE CLASS: T~Smali 2=Medium 3=Large

HEAD COUNT PER CARTON

... HEAD WEIGHT: . Akita Ranch Gonzales, Ca. May/02
71 317 9 This Variety 71013 g _Home Run {apecily comparison variety)
) . 1=l pose 3=Fim
HEAD FIRMNESS: 2=Moderate 4=Very Firm
6. BUTT rboltom of markel-trimmed head): B
SHAPE: 1=Slightly Cancave 2=Flat 3=Anunded
MIDRIB: 1=Flattened (Salinas} 2-Moderately Raised 3=Frominently R?_‘;ig!lggg?‘

1. CORE (atem of market-trimmed heod) :

mm Diameter 8t base of head

4

]

Ratio of head diameter/core diameter

Core height from base of head 1o apex:
mm This Variety ]3 ]3 ]mm Home Run

fspecify comparison variety)

NOTE:

8. HOLTING (Give First Water Dale 4/15/02 -

10 germinste,

First Water Date i3 the date seed tisyl recelves sdequate moinure
This cen and often does equal the pisnting gats.

Number of days from First Water Date 10 seed stalk emergence fsummer canditions):

.H This Variety I _I6 IS l Home Run {specify comporiaon variety}
1=Very Slow 3=Medium 5=Very Rapid
g‘ BOLTING CLASS: 2.510‘: 4=Rapid
Height of mature seed 1tatk:
.n cm This Variety Cm Home Run fapecify comparison varlely)
BOLTING COI’:I'G. on Nax| ppQe . Page 7 ol a

FORM Ls-a701

\y




Spread of Botter Plant tat widest point}; - 2 @ @ 3 @ @ 2 5 '

em This Variety 4 l Zem Home Run fepectfy comparison variery)

m BOLTER LEAVES: 1%Straight 2=Curved

MARGIN: 1=Entire 2«Dentate

_J COLOR: = Light Green 2-Medium Green 3>DOark Green

BOLTER HABIT;

TERMINAL
INFLORESCENCE: 1eAbsent 2=Present

LATERAL SHOOTS: i
{above head) 1=Absent 2=Present

BASAL SIOE SHOOTS: 1=Absent 2=Present

8. MATURITY (earliness of harvest-mature head formation):

NOTE: Compiete This 36ction for at lesst 0na we310n,

SEASON . { Applic.l/ ®ofdays | Check I #ot days CHECK VARIETY 2/
Spring gl o 818 Home Run
Summer 6f 5 6 | 4 Home Run
Fan [ 718 l LJ 7l76‘ Venus

mem ]9 6 9{6 J Valley Qugen

Give planting date(s), and location{s) :
soring Greenfield, Ca. Salyer American 02-15-02 05-15-02
Summersallinas, Ca. Bengard Ranches 05-30-02 08-02-02
Fan King City, Ca. Rava Ranches 08-06-02 10-22-02
Winter We’llton_, Arizona Silva Farms 10-01-02 01-05-03
1/ First woter date 10 harvest, 2{Fill in check vari¢ty name on tha appropriate line,

10. ADAPTATION:

PRIMARY REGIONS OF ADAPTION (rested ang proven adapred): {O=Nort tested 1=Not Adzpred 2=Adapied}

Southwest (Calif., Ariz. desert) West Coasn Northeast

@ Northcentral Southeast D OTHER
SEASON: S . . . . . .
Spring lorea D21 115, Santa Maria {FB,HNHSallnas, Santa Mania California
Summer (area Salinas , _Santg Maria Ca @ Wintar larea !

@ GREENHOWSE: : O=Not tesied 1=Nat Adaprted 2=Adapted

SQIL TYPE: - t=Mineral 2=0Organic 3=Botn

FORM LS-4703 Page 3 orth
19-26)
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11. DISEASES AND STRESS REACTIONS (0=Not tasted; 1=Susceprible: 2=Intecmediate; 3-Hesistanc: A-Higg@,@ngs

FUNGAL/BACTERIAL

Corky Root Rot {Pythium Root Rotl CH I

Downy Mildew [Races R 32 }
@ Powdery Mildew
Sclerotinia Rot

Bacterial Soft Aot (Pseudomonas spo. & others)

@ Borrytis {Gray Molta)

DOTHER

VIARUS

@Broad Bean wilt
@Turm‘p Mouic

@33«: Westarn Yallows

ELan. infectious Yellows

Domer Yirus

INSECTS
@Cabbaqe Loopers

Root Aphids
Green Peach Aphid
DOnher' fnsect

PHYSIOLOGICAL/STRESS

(] sar

@ Brown Rib {Rib Discoloration, Rib Blight)

D OTHER

Tipbum
Heat
@ Drought
@ Cald

POST HARVEST
@ Internal Rib Necrosis {Blackheart, Gray Rib, Gray Streak)

P[nk Rib
@ Brown Stain

Russet Sporting

@Ru:w Brown Dis&oloration

12. BIOCHEMICAL OR ELECTROPHORETIC MARKERS:

13, COMMENTS:

SUGGESTED CHECK VARIETIES

CHECK VARIETY

Ve

TYPE

) CUTTING/LEAF SALAD BOWL

2} BUTTERHEAD DARK GREEN BOSTON
3} BiBs 8188

4) COS, OR ROMAINE PARRIS ISLAND

5) GREAT LAKES GROUP GREAT LAKES 659.700
8] VANGUARD GROUP VANGUARD

7] IMPERIAL GROUP viva

8] EASTERN GROUP ITHACA

9] STEM CELTUCE
100 LATIN MATCHLESS

~QORM (54701
0 oam

Page st of &
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Paragon Seed, Inc.

Photocopy of Leaf Margin

Grand Slam ' Home Run

Photocopy of fourth leaf from 20 day old plant grown under optimum
conditons |

7
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‘Paragon Seed, Inc.

Salinas, California

GRAND SLAM  Bxp. 8512

May 2002

20080021

Martella Ranch
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Exhibit D
Additional Information for the Variety

Grand Slam is a medium large framed, medium to large headed crisphead type lettuce
best adapted for late spring, summer and early fall harvest in the coastal areas of
California. Under normal growing conditions, Grand Slam develops round, well shaped
heads suitable for wrap, naked pack, or into bins for processing. The textural quality
(leaf thickness) of the head is very good, with excellent creamy yellow internal color.
Under warmer than normal growing conditions, the core height may be slightly
elongated. Under cooler than normal growing conditions, head size may be small. Butt
appearance is smooth to slightly dished similar to “Salinas” types. The butt appearance
of varieties like Sniper and Sharpshooter tend to be pointed with coarse, pronounced ribs
that are slightly raised. Grand Slam is medium green in color, not as dark as
Sharpshooter, Sniper, or Durango, yet darker in color than Hallmark W and Home Run.

Grand Stam is unigue in its combined resistance to Corky Root (cor) and Lettuce Downy
Mildew resistance factor (Dm 18/R32). The Dm18/R32 resistance factor is from the U.C.
/ U.8.D.A. breeding line 9602. The line 9602 is not commercially acceptable due to
susceptibility to tipburn, bolting, and variability of heading. The line was released by the
UC/USDA is 1996 so that breeders could introgress new, unigue and novel resistance
genes into new varieties in an effort to help growers control lettuce downy mildew
without the use of chemicals. The closest commercially available cultivar to Grand Slam
with this Dm18/R 32 source of mildew resistance is Home Run. -

Durango (Coastal Seeds, Inc,)

Seed color of Durango is tan. Seed color of Grand Slam is black.
Leaf color of Durango is 143A, whereas the leaf color of Grand Slam is 144A.

Home Run (Paragon Seed, Inc.)

Seed color of Grand Slam is black, whereas the seed color of Home Run is white (silver).
Leaf color of Grand Slam is 144 A, whereas the leaf color of Home Run is 144B.

Telluride (Coastal Seeds, Inc.)

Seed of Telluride is tan. Seed color of Grand Slam is black.
Leaf color of Telluride is 143B, whereas the leaf color of Grand Slam is 144A.

Silverado (Coastal Seeds, Inc.)

Seed color of Silverado is tan. Seed color of Grand Slam is black.
Leaf color of Silverado is 143B, whereas the leaf color of Grand Slam is 144A.
Silverado is susceptible to Corky Root, whereas Grand Slam is resistant.
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Exhibit D

Additional Information for the Variety

Notes on Dm18/R32 genes for Downy Mildew Resistance.

At the time the cross was made in 1997, we were confident that the resistance factor R32
released from U.C. Davis would confer resistance to downy mildew not available in
resistant varieties with Dm 18. As we worked our way into the selection and disease
screening process, it became evident that the R32 factor presented inconsistencies in
sporulating populations. Samples of downy mildew were sent to U.C. Davis for
characterization with results that helped bring to their attention that isolates of downy
mildew that overcame Dm 18 also overcame lines carrying resistance factor R32. At
U.C. Davis, markers characteristic of lines carrying Dm 18 were also present in lines
carrying R32. Multiple isolates have a parallel patiern of reactions on lines carrying Dm
18 and R 32 although reactions on Dm 18 may differ in their reaction and there may be
differences in intensity of sporulation. The conclusion from U. C. Davis is that Dm 18
and R 32 seem to be functionally identical. This is surprising as the two resistances were
apparently derived from different lactucae species; Dm 18 was derived from L. serriola
and R 32 from L. saligna. This appears to be a case of independent introgression of the
same resistance specificity multiple times.
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Lettuce Downy Mildew Screening Procedures

Paragon Seed, Inc. 2005

BACKGROUND

Downy Mildew is caused by the fungus-like organism Bremia lactucae. Infection occurs
when wind, seed, or soil-borne spores (oospores or sporangia) germinate on leaves in the
presence of free moisture or relative humidity near saturation when temperatures are cool
to moderate (40 to 86 degrees F). High and low temperatures extend the latent period
and slow disease development, but extended periods of moming leaf wetness favor
infection. The pathogen survives between lettuce crops in and on lettuce seeds,
pathogenically on wild Lactuca ssp., and soil-borne oospores, but wind blown spores can
also be important in disease development, especially in the Salinas Valley and Santa
Maria Valley of California.

On mature lettuce leaves, downy mildew symptoms first appear as angular, variably sized
light green or light yellow lesions, but later become yellow or necrotic. Lesions are often
bounded by large veins. When temperatures are moderate and humidity is high,
sporulation is evident on leaves, especially on the lower sides of leaves. Older lesions
become brown and necrotic. Severe infections can kill seedlings, but adult plants are
rarely killed. Early infections can also become systemic and cause a dark brown
discoloration of vascular tissues. Low levels of infection can downgrade the crop,
causing significant trimming losses at harvest, and promoting decay during post-harvest
storage. High levels of downy mildew can cause an entire crop to be unmarketable,

Paragon Seed, Inc. relies heavily on downy mildew resistant Lactuca sativa introductions
and information provided by the University of California at Davis. As new genetics are
released and available, genes are introgressed into Paragon Seed, Inc. germplasm, and
screens are conducted to identify susceptibility and/or resistance in new breeding lines.
In the case of Downy Mildew Resistance Screening, backeross and single seed descent
strategies are employed in early generation breeding.

PROCEDURES

The following procedures are followed to screen lettuce breeding lines for “ficld” downy
mildew resistance.

Seed of breeding lines with potential downy mildew resistance genes are identified and
organized in the laboratory.

|
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Lettuce Downy Mildew Resistance Screening 2005

Standard plastic greenhouse flats of 128 cells (8 x 16) are filled with commercially
available sterilized potting soil, and pre-moistened prior to seeding.

Once the tray has been staked as per a pre-determined map, two seeds of each breeding
line are placed in each cell.

Trays are mist watered to runoff, covered, and placed in a germination chamber (20
degrees C., 8 hours light, 16 hours dark) until germination occurs.

Trays are then moved outdoors, and plants grown until the first true leaf has emerged.

Our “common” downy mildew screen utilizes a mixture of field harvested downy mildew
spores from various growing areas and varieties. Infected leaves are collected from
commercial production fields. The leaves are returned to the lab, washed using distilled
water, and then loosely layered on moist paper towels in a sealed plastic bag. The sealed
bag is then placed overnight in the dark in a refrigerated growth chamber (10°C).
Twenty four hours later, leaves are removed from the growth chamber and the fresh
downy mildew spores are gently misted to runoff. The spores are collected, filtered and
then ready for inoculation.

The spore solution is then sprayed onto the lettuce seedlings using a Badger micro air-
brush sprayer using pressurized 1,1 diflouroethane propellant.

The trays are again placed into plastic bags and returned to the growth chamber for
twenty four hours at 10 °C.

The following day the plants are removed from the growth chamber and grown outdoors
for a period of eight to ten days.

After a minimum of eight days, the plants are watered, placed into plastic bags, and
returned to the growth chamber for twenty four hours in the dark at 10°C.

The plants are removed from the growth chamber after twenty four hours and are visually
inspected for the presence of sporangiophores. Plants that show visible sporulation are
removed and destroyed. Trays can be returned to the growth chamber for an additional
dark cycle if necessary.

Resistant plants are noted and recorded and either transplanted to the greenhouse or seed
field for seed increase or destroyed.



250 parts Page 1 of 2

LBSER

50-0241

50-0052

50-0053

Part # Description

50-028 Paint Tip and Spring
50-241 Gasket

50-0052 % oz. Jar and Cover
50-0053 2 oz. Jar and Cover

50-025 Paint Hose

23
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" CALIFORNIA LETTUCE RESEARCH PROGRAM
- April 1,1999 to Marchi 31, 2000

' _-PROJECT TITLE s LETTUCE BREEDING
. PRINCIPAL INVESTIGATORS Richard W. Michelmore
_ , ‘Oswaldo E. Ochoa
. Department of Vegetable Crops
B University of California, Davis
- rwmichelmore@ucdavis.edu
oeochoa@ucdavis.edu

_ Sean Fort
- ~Mikal Saltviet
.. Department of Vegetable Crops
University of California, Davis
- Edward J. Ryder
‘UDSA-ARS, Salinas

‘Trials of Breeding Lines

e program continues the strategy of crosses and early generations being grown
| later generations being trailed and selected at several different lettuce

in collaboration with Dr Ed Ryder. Backcross or modified single-seed
egies are being employed for most early generations. We continue to select
r, slow bolting, and vield as well as disease resistance in Salinas and
types. Further crosses and selections were made to the four groups of
 the spnng of 1997 to. generate lines with multiple disease resistances.

e screening for lettuce downy mildew: (LDM), corky root(CR) and lettuce

1S (LMV) continues.

36
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Al

~ carrying R32. We have investigated this further and agree with these ob

“were apparently derived from different species; Dm18 was derived fro
'R32 from L. saligna. We have never worked with Dm 8 in our crisp]

specificity multiple times. When Dm /8 has been cloned, it will be mte

Two trials were planted in 1999 and two in early 2000 at the USDA Spence field:
station in collaboration with Ed Ryder. These trials contained twenty-five lin
carrying novel sources of resistance to LDM and resistance to CR. In addmon,
were planted with Ed Ryder in commercial fields in the Salinas valley. :

Releases

ermore, markers characteristic of lines carrying Dm]8 were also pre

Multiple isolates have a parallel pattern of reactions on lines carrying Dm]8‘and"R32;-fg SR
although reactions on Dm /8 are not always easy to evaluate and even lines that are _' =

thought to contain Dm /& may differ in their reaction and there may be dlﬁ'erences m

intensity of sporulation (Table 1). Molecular markers specific to the Dm3
failed to distinguish lines carrying Dm 18 and R32 (Fig. 1). Therefore we
Dmi8 and R32 seem to functionally identical. This is surprising as the t

)4
program. This appears to be a case of independent introgression of the same e31stance

Table 1. Virulence phenotypes of isolates used to characterize Dm]8 andR32

(CAlla) (CAIb) Isolate of B. lactucae -

C83P24 (C91D36 C93D14 C970592 C98648ED 0990706 C980696C990776
Cultivar  Dm/ 14,11, 4,158 15 4,16 4 (18) '
{Line R factor 15,16,1%. Avirulence plfenotype
Mariska® 18 -n - -n * ok el -n *
ElDorado 18 - . * * * - T x
Calorado 18 - - * * + - *
UC9602  R32 - - * * - L
Discovery R37 - - - - - il ' . . DRI
Cobham Green RO + + + + + RREE e T
+ = profuse sporulation, susceptible reaction. - = no sporulation, resistant reaction. n necros:s

* = some sporulation, often delayed and assocnated with necrosis. ;
® This isolate sporulates as profusely as any California isolate on lines carrying. Dm18 I-Iowever

Spomlatlon on Dm18 carry lines is never as profuse as on Cobham Green. : o
® Mariska may have additional genes. :

37
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nces are 1dennca1 or dm:rgent betwecn Dml 8 and R32. The

e | whethcrthe nucleot;dc s

try to com| ine these res1 tanccs

L4

E = EL DORADO (Dm18) suamel
M = MARISKA (Dm18) .

v e W

U = UC 9602 (R32)
7= 9778782 (R32) |
ACDEMU 7

lar diagnosis of DmI8 and R32 using the n;jcfésatellite marker
that is located within homologs of the Dm3 gene (*).

et
__,_/"’

Ne are contmumg to develop lines w1th rcs;stance gencs from d1vcrsc
de;protecnon against downy mildew in California. 'We have three groups
Lines with combmatlons of known Dm genes. 2) Advanced lines with
_es. 3) Breedlng lines with recently identified new resistance genes. In
ing backcrossing strategies to introduce these genes into coastal lettuce
ine them with other disease resistance genes.

cent increase in diversity of downy mildew in California is. makmg the _
es that are resistant to all California isolates of downy mildew.more -~ R
e continuing to ‘maximize the number. of dlffercnt resistance genes being o
that the lettuce crop is not dependent on one or a few genes. We have

.3_8
AT
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CALIFORNIA ICEBERG LETTUCE RESEARCH PROGRAM

April 1, 1996, to March 31, 1997

PROJECT TITLE:

PRINCIPAL INVESTIGATORS:

" COOPERATING PERSONNEL:

- OBJECTIVES'

LETTUCE BREEDING

Richard W. Michelmore
Oswaldo E, Ochoa
Department of Vegetable Crops
University of California, Davis
rwmichelmore@ucdavis.edu
oeochoa@ucdavis.edu

Vince Rubatzky

Gavin Henderson

Department of Vegetable Crops
University of California, Davis
Edward J. Ryder

~ UDSA-ARS, Salinas

1) To_‘_ produce advanced crisphead breeding lines which have resistance to multiple

dxseases s

eﬁor appearance and quality, high yielding ab:hty, uniform maturity, and are slow




collaboration with Ed Ryder. These trials contained some lines carrying nov

commercial cultivars in the Salinas and Santa Maria valleys. These trials included. lmes ‘with
resistance to corky root and new sources of resistance for downy mildew. Selection for desu‘able _
horticultural types were made. Further backcrosses to selected plants were made at Daws et

Releases

Seed for four groups of advanced germplasm were released in the spring
two requests were received. A total of 27 lines were distributed to each request
lines have multiple disease resistances. Six lines had Dm.!, Dm3, Dm8 and cor
resistant to most but not isolates of downy mildew as well as corky root (Table 1
had Dm& and Dmi5 as well as cor. One line had R32; only this line is resistant
downy mildew tested (Table 1). Four lines had resistance to anthracnose b
resistance to downy mildew. The-$tatus of resistance to LMV of several of these

be determined. All have the Salinas plant type and have been selected for color and' ze. as w1e11 as -

for disease resistance in trials in the coastal valleys of California. They have v r arpounts of
residual heterogeneity and therefore can either be used as parents for crosses o selection of lines.

adapted to specific areas and seasons. Details of these lines and their pedlgrées are avarlable in

the 1995-1996 CILRP report or by contacting us directly at the above address.

‘Table 1. Resistance reactions of 1996 releases inoculated with California isolotes, T

Pathotype or virulence phenotype

Release number -fDm.gené'?_ S0 R e \ V

UC9612, 9614, 9620 Dmi,Dmd - - - -

UC9606 to 8, 9611, 9615  DmiS - - -

UC9652 10 5 + o+ o+ |
UC9602 : ' R32 - - - -‘ - | .-. | - | .:- .
Frequency 1995 - 1997° 15 3 12 25 3 . 12. 7 8

" Pathotypes II to V as descnbed previously. N indicates isolates on novel wrulence phenotype, # mdrcaxes ,

the Dm genes that are effective against these isolates.
® All have cv. Salinas genetic background, therefore should also contain Dm8 (not conﬁrmed)
° 1996 and 1997 frequency data biased by non-random sampling.

We anticipate another set of lines will be released in 1998." SomewﬂlcontamDm4
combined with Dm/5 as well as corky root resistance. This combination of Dm" genes ‘will be

effective against many, although not all, isolates of downy mildew currently . in--California. -
Additional lines with R32; only one line was homozygous and therefore avariable for release in .

35

resistance to downy mildew. In addition, four trials were planted with Ed Ryder in _mmercral”'-f S
fields in the Salinas valley. Also, Vince Rubatzky included several of our fines in his trials of

g
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1997. More homozygous lines with this resistance are being generated. R32: remams eﬁ”ectwe
"agamst “all “Californian“isolateés of ‘downy-mildew: that -we have :tested it: ‘against: We also are
aiming to release lines with additional new sources of resistance.

Development of Disease Resistant Lines

‘Downy mildew: We are continuing to develop lines with resistance genes from diverse sources
to provide protection against downy mildew in California. We have three groups of breeding
lines: 1) Lines with combinations of known Dm genes. 2) Advanced lines with new resistance
genes; the first of these lines has been released (see above). 3) Early—generatlon breeding lines

- with recently identified new resistance genes. In all cases we are using backcrossing strategies to
introduce these genes into coastal lettuce types.

 We conducted field trials and further backcrosses over the past year (Table 2). The recent
mcrease in diversity of downy mildew in California (see below) is making the generation of lines
~ that are resistant to -all California isolates of downy mildew more difficult. We are therefore
" maximizing the number of different resistance genes being introduced so that the lettuce crop is
‘not dependent on one or a few genes. We have continued the backcross programs to introgress
resistance from ten of the 77 new sources of resistance described in the 1994 CILRP report. We
are determining the number of resistance genes present in these accessions.

Table 2. Status of Backcross Programs to Introduce Resistance to Downy Mildew.

Effective Resistance Genes Source Current Status
Dm4 + DmI5 (+ Dm8) Kordaat .~ BCs, field trials at UCD & Salinas
R PIVT1309 To be released 1998.
'Dmil+Dml6 (+ Dm8) Breeding Line  BCj S; crossed with other resistances
‘R32 (+_Dhi8) L. saligna Released 1997. More releases in 1998.
o Combining with other resistances.
- Uncharactenzed (+ Dm8) L. serriola BC;7 Si, BCq S selections in field
- Uncharactenzed (+ Dm8) L. saligna BC; Sy, BC, S; selections in field
' -Uncharacterxzed (+ Dm8) L. virosa - BCs S,
B New from PI491226 (+ Dm8) L. sativa BC, to Salinas
- New from PI491108 (+ Dm8) L. serriola BC. to Salinas
New. from PI491206 (+ Dm8) L. saligna BC, to Salinas
-+ New from PI491208 (+ Dm8&) L. saligna BC; to Salinas
o _New from W66336A (+ Dm8) L. saligna BC; to Salinas
~ New from Israel (+ Dm8) L. saligna BC; to Salinas

';_1::',.New;;fr’ CGN9311 L. saligna BC; to Salinas

= New fromWCGN5318' . L. saligna BC, to Salinas

L. saligna BGC, to Salinas

B i_“?'_:NeW ﬁ-om CGN5147 L. saligna BC; to Salinas

36
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301 Natividad Road . Salinas, California 93906
Phone: 831-443-4901 . Fax: 831-443-3976
www.takil.com

LETTUCE LEGACY

* Vigorous growth

"2@@3@@2@3

iei‘tkcé Legdqv

DESCRIPTION: Medium large-sized head, deep green in color, Iceberg type
MATURITY: Early/medium
COMPARABLE
VARIETIES: Salinas types
CULTURAL Legacy has vigorous growth and produces large, uniform heads with
CHARACTERISTICS: good wrap under low temperatures. Growing season is Jate spring
and fall.
ADAPTABILITY: Arizona, California
FEATURES BENEFITS
* Strong cold tolerance * Early season harvest
* Good uniformity and wrap * Desirable market qualities
= Crisp, large heads

Descriptions, illustrations, photos and disease resistance, efc. are based upon the résults obtained under favorable conditions and certain races
of pathogens/diseases. Identical results are not guaranteed nar implied for all growing conditions.

Information is based on average data compiled. Physical characteristics, adaptability and disease tolerance may vary under different
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It is often said that lettuce grown in Alabama is too bitter because of the weather,
and that red lettuce is more bitter than green. An AAES study assessing bitterness by
sensory evaluation in various types of lettuce revealed that acceptable quality and
good tasting lettuce can be grown in Alabama.

Presently, commercial production of lettuce in the United States exceeds 205,000
tons annually, and is mainly located in California. Although lettuce is a popular crop
in home gardens, no commercial production of lettuce in Alabama exists. Main types
of lettuce commercially available are (1) crisphead (iceberg) [head lettuce], (2)
Romaine, (3) butterhead, and (4) leaf lettuce. Most people are familiar with iceberg
lettuce because it is commonly sold in stores, but leaf lettuce is commonly grown by
many home gardeners. In addition to variation in head shapes, letiuce with different
foliage colors from traditional greens also are available.
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Because the harvestable part of lettuce is a rosette of leaves, any foliar damage
caused by insects, viruses, or fungi reduces marketability, The main objective of
lettuce breeding programs is to produce lettuce resistant to several viruses and
diseases. Resistant genes from wild Lactuca species are often used as sources of
resistance to viruses and other diseases. However, incorporating resistant genes from
L. saligna or L. virosa often lead to increased levels of sesquiterpene lactones which
are the bitter compounds of the latex of the wild lettuce. Over 500 types of
sesquiterpene lactones are present in Compositae plants. Little information exists on
the relationship between bitterness and the sesquiterpene lactones levels and the
lettuce acceptability.

Commercially available lettuce varieties (Table 1) were grown at the Wiregrass and
Piedmont Substations following current fertilization and pest control
recommendations. At maturity, lettuce was hand harvested, washed and cut into bite-
size pieces similar to those found in tossed salads. Lettuce samples were served one
by one to a group of 15 trained panelists. Panelists were trained prior to the tasting
session. The training session consisted of providing each panelist with a series of
caffeine solutions with increasing bitterness and their corresponding bitterness rating
(0% =0,0.05% =2, 0.08% =5, 0.15% = 10 and 0.20% = 15). Hence, when the
trained panelists were used, it was possible to quantify panelist response in numeric
scores. Panelists were instructed to calibrate their taste using the caffeine solutions
between each sample.

TABLE 1. Seed Source Head Types and Disease Claims of Selected Lettuce
Varieties

Table 1. Seed Source, Head Types and Disease Claims of
Selected Lettuce Varieties
. Seed :
Variety '%ce Head type _Leaf color |
IBig Curly ”Vilmorin [Maraichere]|{Green i
Brunia Vilmorin |Oakleaf _|(Green/Red
Cabernet Red ]Asgrow____ Looseleaf |[Red
Epic _|Sakata Crisphead [[Green |
Greengo jAsgrow {[Looseleaf |Green |
- |Legacy - |ITakii -~ |iCrisphead [|Green " i I
Nancy ___|{SeedWay [Butterhead ||Green " ]
Nevada Vilmorin _|{Batavia ”Green IDM,LMV,TB
Optima Vilmorin _|[Butterhead [|Green  |[DM, LMV
[Parris Island _ {[Stokes  {[Romaine ||Green B |
Redprize Ilf;ny " lLooseleaf Green/Red| B
| orse
ned Balad  yilmorin (Oakleat  |Red
Salinas 88 Sakata IVCrisphead Green LMV
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Sierra Vilmorin

Slobolt M1
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|

'|Batavia Green/Red

DM,TB,LMV |

Harris
Seeds

Looseleaf

. (Green
'Frisee'

‘LMV=Lettuce Mosaic Virus; TB=Tip Bum; b_M=Downy Mildew
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Mean, most frequent, lowest and highest scores for each lettuce variety and growing
locations are presented in Table 2. Scores varied considerably between panelists.
Although significant differences between varieties were found, 28% (five out of 18)
of the entries were given the highest score of seven or less. Most prevalent scores
were less than four, suggesting that the lettuce was not bitter or was very little bitter.
Although, depending on the individual, bitterness scores of less than seven would be
considered acceptable as commented by trained panelists. Panelists did not reject red

or purple lettuce. Growing conditions seemed to affect bitterness scores. This study

suggests that 1t is possible to grow non-bitter, pleasant tasting lettuce in Alabama.
Future studies will focus on determining the impact of cultural practices and harvest
dates on sensory attributes of lettuce.

Table 2. Sensory Evaluation of Bitterness in Lettuce Varieties!: Bitterness
Score
Variety “Type Location? 2;{2?: (;)_I %i?;;ent Lowest Highest3
Epic [Head [ws leas Ji o T i
Salinas  |[Head ws ey o o 4 |
Nevada _ [Batavia [[PS ~ |R.0(t6) o lio 9 ]
[Red Prize |[Leaf [ws 204 |2 o 7 1
Legacy  |[Head lws 2304 i o 7 |
Sierra Batavia  ||PS 2.5(16) |2 o |7 |
Nancy  |[Butterhead [WS _ |2.904) | lfo 10 ]
ned Salad "Oakleaf WS ,|3.2(14) 0 o i
Brunia [Oakleat ][PS 3.3(16) |1 0 |10 |
cabernet I caf WS 3.514) |2 1 13
\Parris Island|[Romaine _[[WS 3.6(14) |3 0 14 [
[siobolt MT. |[Leaf WS B84 | 0 10|
[Optima___[[Butterhead [WS  l1.1(14) |22 llo [12 ]i
Optima___|[Butterhead [[PS [¢.006) o b i3 |
lGreengo  |[Leaf fws 52(14) |5 1 |15 |
Nancy |[Butterhead |[PS i8.4(16) |4 0 [IE |
IBig Curly [Maraichere|PS  Jo.3016) |13 o |15 |
Slobolt ML |[Leaf Ips Tfo1ae) |15 1 15 Il
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Paragon Seed, Inc.

Grand Slam  left bed

Salinas, California

Silverado tight bed

May 2002

field planting
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Paragon Seed, Inc.

Salinas, California

GRAND SLAM  Exp. 8512

May 2002
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Paragon Seed, Inc.

Salinas, California

DURANGO  Coastal Seeds

May 2002
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Grand Slam vs Home Run

PARAGON SEED COMPANY

P.O. Box 1906 Salinas, Ca, 93302 831-753-210C

200300215

June 10, 2002

Iwamoto-Moro Cojo Harvest date:
Grand Home Grand Home Grand Home Grand Home I
Stam Run Slam Run Slam Run Slam Run |
Solidity | Solidity || Circum | Circum || Weight | Weight || Core Ht | Core Ht ||
Count 24 24 24 24 24 24 24 24}
Sum 72.0 710 11485 1,625 179800 186640 3225 29.75
Mean 3.00 296 4785  48.44) - 74917] 694.33) 1.34 1.24
Maximum Value 3.5 3.0 52.0 51.0] 9080  se3ql 175 1.50
Minimum Value 25 2.0 44.0| 450l  4s40]  sas0ff 100 1.00)
ariance 0.04 0.04 2.55 3.20ff 11,841.97] 760797 0.5 0.04
Std.Dev 0.21 0.20 1.60 181] 10882 872 022 0.20]]
oint Variance s 0.04)l 292 e 9,724.97|| 0.04)]
t Deg of Freedom ) e 46| I — 45.00|j
“Test Parameter 0.700f *- 1482 o 1.926] e 1.71) -
Level of Significance wuwhx ABTT|| 2432 - 0603]] e 0931}
Confidence Level % i 51.227]f 75.680[ *+*+* 93.072ff 90.69]|
1-5 1-8 Cm's Cm's Grams Grams Inches Inches [
A,
MEASUREMENTS 3.0 of 480 50.5 500 681 1.25 1.50
FOR 3.0 30f 470 51.0 681 863 1.25 1.25
SAMPLES 3.0 L EE 49.0|| 863 772 1.50 1.00
3.0 30 470 45.0( 636 545| 1.25 -1.00
Solidity measured 25 3.0 44.0 48.0f 454 726| 1.00 1.25]
on a scale of 3.0 3.0 48.0 49.0f 863 681 150 1.00]
1to 5 35 30] 490 49.0 863 636 1.50 1.00]|
30 30 480 48.0 863 681 1.25 1.2
Note: 3.0 3.0 48.0 50.0]l 681 817 1.00 1.50])
The Level of 3.0 3.0 49.0 51.0]) 817 772 1.50 1.25
Significance is 3.0 3.0 52.0 50.0]f 681 772 1.00 1.25
- determined by 3.0 3off 480 48.0 681 726 1.25 1.50])
- using Excel 5's 3.0 3.0 48.0 46.0| 726 545 1.25 1.00]}
" 24ail type 2 - ;30 3o 470 51.0) 726 2 100 1.50]
"buitt in T-test 2.5 aof 455 49.0 772 estff  1.00 1.50]
. function directly 3.0 30 480  aoql 726 es| 150  toof . |
" overthe. 3.0 30 - 500 46.0 817 sooff 150 0 150
ranges of data.. | 3.0 30 480 48.0 908 636l 150 1.25
3.0 2.0 470 -45.0( 636 545 1.50] 1.00
30 3.9 48.0 50.0 772 772 1.50| 1.50
35 3.0 49.0 49.0| 908 681 1.75] -1.00({
3.0 3.0 47.0 a7.0f 772 636 1.50 128 oo
3.0 3.0 47.0 470 772 772 1.50 1250 .
3.0 3.0/ 46.0 47.0]| 772 ﬁ“ 1.50 1.25)
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- PARAGON SEED COMPANY
l o P.0. Box 1906 Salinas, Ca, 93902 831-753-2100
' Grand Slam vs Home Run
LLe'onardini-Pozzi ! _ Harvest date: May 31,2002
Grand Home Grand Home Grand Home Grand Home
s Slam | Run Slam Run Stam Run Slam | Run
) - Solidity - : ‘Solidity [{ Circum | Circum || Weight | Weight || Core Ht | Core Ht
Count - 24 24 24 24 24 24 24 24
um M| 74.0 7751 1,1040] 1,0055] 173450 17,0280] 3450 39.25
Mean l 3.08 323  46.00] 4565 72271] 709.50 1.44 1.64
Maximum Value 4.0 4.0 49.0 4.0l  9530] es30f 200 2.00
Minimum Value [l 3.0 3.0 420 4100 4540  545.0)f 1.00 1.00
Variance R 0.06 0.17 446 3.71|{ 17,908.22 1017852~ o0.10 0.07
Std.Dev - 024 042 211 193]  133.82]  100.89] 0.32 0.27)
loint Variance o 0.12) e 408 == [14p4337f =~ [ 7 oo0gl"
Jt Deg of Freedom agjf e agff ggl e 46.80
flt-Test Parameter 1.488[ o 0.607)| 0386 2.32
Level of Significence e REEE 5466][ oo TFO12J| e 0250
{{Confidence Level % Bokokiola 85.566ff 45336 v 29980 * © 97.50
Ib 1-5 1-5 Cm's Cm's Grams | Grams || Inches Inches
MEASUREMENTS || " 3.0 4.0 48.5 46.0} 863 863 1.75 1.75
FOR [ 30 3.0 46.0 48.0| 681 817 125 179
SAMPLES | 3.0 4.0 48.0 46.9] 772 817 1.50 1.75
3.0 3.0 47.0 48.0t 681 726 1.00 1.50
Solidity measured |l 3.0 3.0 44.0 45.0 772 728 1.50 1.75
onascaleof || 3.0 3of 460 48.0| 817 817 1.50 1.50]]
1105 ’ 3.0 30f 460 48.0 726 636 1.50 1.50f}
' 3.0 40 48.0 46.0f| 863 726} 1.00 2.00
Note: - 3.0 300 430 45.0]| 636 sasf 125 1.00
The Level of " 4.0 a0 450 46.0 863 636 1.75 1.75
Significanceis [l 30 g 420 48.0 545 681 1.25 1.75
determined by , . 30 30| 450 4100 726 636 1.50 2.00|
using Excet&'s~ || - 3.0 aof 470 475 817| 681 2.00 175
.. 24ailtype2 3.0 30 430 44.0 454] 545 1,25 1.00{|
built in T-test - - 3.5 35 47.5 44.0|| 953 772 1.75 1,75))
function directly 3.0 400 490 44.0[ 636 geai 125 2,00
“overthe .. 3.0 0 480 46.0 681 45  1.25 1.50]f
ranges of data. 3.0 soff 460 47.0 545 636 125 1.50]f
' 3.0 30f 450 44.0 908 681 2.00 1.50
35 aof 450 440 772 726 1.75 1.50
. 3.0 40 490 44.0| 636 726 1.25 2.00]|
o Y 3.0 48.0 480 863 863 2000 . 175
o 30] 3.0 46.0 43.0f 636 772 1.00 1.50
I 220l 450 499 so0f  1.00 1.50]

Page 1
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Lazzerini-Castroville Harvest date: June 8, 2002
Grand Durango || Grand | Durango || Grand Durango §{| Grand Durango
Slam Slam Siam Stam
Solidity | Solidity || Circum | Circum || Weight | Weight || Core Ht | CoreHt
Count 24 24 24 24 24 24 24 24ft
fisum 71.0 765 1,1725] 1,1350) 18,8400! 199760] 3075 36.00]
Mean 2.96 349 4885)  4720f 785.00] 83232 1.28 1,50
Maximum Value 35 50 550 500]  953.0] 1,090.0 1.50 2.00
Minimum Value 20 2.0 44.0 44.0 454.0 636.0 1.00 1.00
ariance 0.0 0.32 5.73 2.65[] 21,932.00( 14,257.54 0.05 0.06
Std.Dev 0.25 0.57 239 163 14809  119.40| 0.22 0.24}
Joint Variance e R - 419 = | 1800477 - 0.06}|
Lt Deg of Freedom agl| agf| apf| xoe 46.00]|
t-Test Parameter b 1.808f3 2,645 e 121908 *= 3.23"
L evel of Significance *awa O771f  wee 0117 e 2201|] e 0023}
Confidence Level % wen 92.201f]  wew 98.885] 77.092ff - 99.77))
I, .
1-5 1-5 Cm's Cm's Grams Grams Inches Inches
MEASUREMENTS 3.0 3.0ff " 480 47.0 817 953 1.50 1.50
FOR 3.0 of 470 48.0 636 863 1,00 1.50
SAMPLES 3.0 3.0 520 50.0) 953 953 1.00 1.50]f
3.0 300 475 46.0]f 681 772 1.00 1.50
Solidity measured 3.0 gl 470 48.0f 636 908] 1.00 2.00
on a scale of 3.0 20 490 80l 2 63| 150 150
1105 3.0 39 510 49.0} 208 2 150 1.50f
35 3ol 510 44.0 908 7720 150 1.00)
3.0 aoff 400 49.0 908 o08f 125 1.50])
3.0 3.0} 49.0 48,00 772 726 1.25 1.25|
3.0 5.0 48.0 49.0 772 1,090 1.25 1.50||
3.0 30 490 47.0| 908 681 1.25 1.25)|
3.0 aoff 460 49.0f 908 953 1.25 2.00
3.0 35| 490 47.9 817 953 1.50 1.50]
3.0 40 500 49.0]| 953 e53l 150 1.25))
3.0 39 500 47.0f 636 908} 1.50 2,001
3.0 aof 500 45.0) 9653 772 1.50 1.75])
3.0 aof 500 45.0] 726 gosf|  1.00 1.50
2.0 30 450 45.0 454 772 1.00 1.25
30 3.0 51.0 48.0 817 ssil 150 1.50
3.0 2.0 49.0 49.0| 908 g3l 150 1.50];
3.0 3.00 55.0 46.0| 908 636|} 1.50 1.28)
3.0 30| 440 46.0] 580 726 1.00 1.50]
25 3.0 46.0 46.0}f 499 817 1.00 1.50}
Page 1
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Leonardini-Pozzi
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Harvest date: May 31, 2002

2003002189

Grand | Silverado|| Grand | Silverado} Grand | Silveradoj| Grand | Silverado
Slam Slam Slam Slam ' i
Solidity | Solidity || Circum | Circum || Weight | Weight || Core Ht Core Ht
o
Count 24 24 24 24 24 24 24 24
um 74.0 76.0 11,1040/ 1,083.0] 17,3450/ 16880.0]  34.50 32.00]
Mean 3.08 37|  4s00] 4543 72271 70371 1.44 1.33)
Maximum Value 40 adf 400 48.0] o530] 9000 2.00 1.75
Minimum Value 3.0 200 420 410 4540 4540 1.00 1.00|
arlance 0.06 028 4.46 2,66 17,908.22| 24,726.48 0.10 0.06{]
Std.Dev - 0.24 0.52 2.1 163  133.82] 15725 0.32 0.24
oint Variance - 017f] = 3.56f = | 2131738 0.08
t Deg of Freedom ook 4@ff 4Bf v 46" ik 46.00 E
t-Test Parameter 0.707f| = 1607 =+ 0451 1.27
Level of Significance H 4831 e A14g]f e 6543 o 2120)f
Confidence Level % ok 51.693 i 88513 - 34.574f| oo 78.80}f
| 1-5 1-5 Cm's Cm's ‘ Grams | Grams || Inches. | inches
MEASUREMENTS 3.0 3.0] 485  48.0 863 772 1.75 1.50
FOR 3.0 4.0 46.0 46.0]| 681 ogff 125 1.50
SAMPLES 3.0 3.0 48.0 46.0]| 772 772 1.50 1.50}
3.0 20 47.0 41.0)) 681 454 1.00 1.00
Solidity measured 3.0 30 440 43.0)f 772 545 1.50 1.00|
on a scale of 3.0 40 460 46.0] 817 817 1.50 1.50]
3.0 30] 460 45.0| 726 545]| 1.50 1.00]
3.0 40l 480 46.5(] 863 90s]| 1.00 1.75]
3.0 308 430 44.0f 636 726l 125 1.25)
4.0 3.0 45.0 45.0] 863 545|| 1.75 1.50]|
2.0 35 420 3.0 545 726} 1.25 1.50|
3.0 3o 450 44.0ff 726 545 1.50 1.25)|
3.0 30 470 45.4) 817 726f  2.00 1.50]
3.0 30 430 3.0 454 545 1.25 1.25)
35 200 475 46.0| 953 454 175 1.00|
3.0 30 400 435 636 590 125 t.00]|
3.0 40 480 46.0]} 681 772 1.25 1.75||
3.0 30| 40 47.0}f 545 726 1.25 1.28)|
3.0 30 450 46.0 908 863 2.00 1.2
35 38l 450 46.0 772 908 1.75 1.50])
3.0 3.5 49.0 47.0 636 g9sfi 125 1.50])
3.0 3.0 48.0 46.0| 863 681ff - 2.00 1.25))
3.0 3.0 46.0 44.0|| 636 545  1.00 1.00
} 3.0 35| 42,0 46.0| 499 817|| 1.00 1.50]f
Page1
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Akita Ranch-Gonzales Harvest date: May 22, 2002
Grand Cannery ' Grand | Cannery " Grand Cannery {{ Grand Cannery
Slam Row I Slam Row " Slam Row Slam Row
Solidity | Solidity || Circum | Circum || Weight | Weight || CoreHt | Core Ht
Count 24 24}t 24 24| 24 _':':]k 24 24
um 72.0 705] 11005 11230l 1770600 171150 3050 30.45
Mean 3.00 294  4823] 4679l 73775 73asl 127 1.27
. [Maximum Value 4.0 3.0 50.0 4.0  9990] 8170 1.50 1.50]
l Minimum Vaiue 25 20 420 4200 4540 4990 1.00 1.00}
Variance 0.07 0.0 456 380l 13,322.20] 8,508.90 0.04 0.05
Std.Dev 0.26 0.22 214 197l 11542] 9224 0.21 0.22
Joint Variance »ree 008l 423 = | 10915.68) 0.05
it Deg of Freedom apf| we g agf| 46.00
t-Test Parameter 0.901f] 0.948) e 0.816[ 0.03
flLevet of Significance ok 3723 o 3482f] == A418gf| e 9733
Confidence Level % e 62.771f[ e 65.179) v 58.156] *- 267
1-5 5 || Cm's Cm's Grams Grams Inches Inches
" MEASUREMENTS | 25 3.0 46.0 47.5 681 817 1.00 1.50)}
FOR 3.0 soff 440 46.0 636 500 1.00 1.50]
SAMPLES 3.0 30f 490 43.5 863 681 1.25 1.50}
3.0 3.0 46.0 46.5|] 772 72l 125 1.00
Solidity measured 4.0 3.0] 500 48.0] 999 772 1.50 1.50]
on a scale of 3.0 30 470 475 772 817 1.00 1.00]
1105 3.0 300 450 48.0] 772 726 1.50 1.25
3.0 3.0 46.0 44 5 681 681 1.25 1.50ff
3.0 30 470 46.5| 772 545 1.50 1.20)|
3.0 30 420 49.0} 681 817 1.25 1.25
3.0 39| 490 48.0 817 772 1.50 1.50
3.0 aof 460 48.0l 681 681 1.25 1.25])
3.0 3.0 49.0 43.0] 863 636] 125 1.50]|
3.0 3.0 45.0 49.9 590 7] 100 1.50]|
2.0 30] 470 48.0)| 908 636 125 1.00
3.0 30 475 480 s 772l 150 1.25
3.0 30f 4690 48.0)f 726 726" 1.50 1.00
3.0 soff 470 49.0 726 817 1.00 1.50]|
25 30l 420 42.0ff 454 - 409l 1.00 1.00
3.0 3.0 450 46.0]f 681 681_! 1.50 1.00
3.0 300 480 49.0} 726 772 1.00 1.50
3.0 20f 430 46.9) 590 590]] 1.25 1,004
3.0 28 450 45.0 ’7 817 g7l 150 1.25)|
3.0 3.0 48.0 470 817 726)| 1.50 1.00]

Fage 1
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Harvest date: May 22, 2002

200300218

Home Grand ” Home Grand " Home Grand Home Grand
Run Slam " Run Slam “ Run Slam Run Slam
Solidity | Solidity }| Circum | Circum H Weight Weight || Core Ht Core Ht
Count 24 24 24 24 24 24 24 24
Sum 715 720 1,1205| 1,1005) 16:887.0{ 177060  31.50 30.50]f
Mean 2.98 3.00fl 4669 4623 70383 73775 1.31 1.27
Maximumn Value 35 Y 500 9530/ osgofl 200 1.50
Minimum Vatue 2.0 25 420 420 4540 4sa0ff 100 1.00
Variance 0.05 007 521 4.56]] 11,828.16] 13,322.20}) 0.08 0.04
Std.Dev 0.23 026l 228 214 10876/ 11542 029 .21
oint Variance R 0.08ff = 489 = | 1257518 0.0
t Deg of Freedom a6l dgf oo 46 oo 46.00)}
-Test Parameter R 0206]| o 0.718] . 1.084] == 058 -
L evel of Significance Hwkr 7688 o ATB4|[ oo 2973 oo 5679}
Confidence Level % Rk 23423 | P 52 385  wree 70.268“ R 43.21
I
15 1-5 | Cm's Cm's Grams Grams Inches inches
MEASUREMENTS 30, 28] 490 46.0] 590 681 1.25 1.00
FOR 3.0 3.0 45.0 440 590 636 1.00 1.00
SAMPLES 3.0 3.0 49.0 49.0f} 726 863 1.25 1.25
3.0 300 460 46.0 681 772 1.75 1.25]|
Solidity measured 20 a0 440 50.0 454 og9f  1.00 1501
on a scale of 3.0 gl 400 47.0 681 772 150 1.00})
35 30 480 45.0] 953 772 1.75 1,50k
300 30 48.0 46.0 772 681 1.50 125
3.0 30 440 47.0) 636 772 1.50 1.50}
3.0 0] 460 42.0] 726 681 1.25 1.25
3.0 30| 455 49.0 681 817 1.00 1.50
3.0 3of 470 46.0|| 681 681 1.25 1.25
3.0 0 460 49.0[| 726 g63l] 1.50 1.25]]
3.0 30 480 45.0 863 590l  2.00 1.00jj
3.0 3.0 52.0 47.0] 726 908 1.50 1.25)|
3.0 30 460 475 726 681 1.50 150
3.0 3.0 420 46.0 590 726 1.00 1.50]]
3.0 3.0 440 47.0[] 545 726l 1.00 1.00f|
1 3.0 25 47.0 420 817 a4l 125 1.00]|
i 3.0 30f 480 45.0 681 681)f 1.00 1.501
i 3.0 soff 440 48.0 772 726l  1.00 1.00j!
f 3.0 30f 500 43.00 863 590 1.50 1.5
[ 3.0 3.0 46.0 450 681 817 1.25 1.50]
i 3.0 g 470 48.0/ 726 817 1.00 1.50
‘Page 1
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Bassetti-Greenfield ‘ Harvest date: May 16, 2002
Grand Sharp " Grand Sharp Grand Sharp Grand Sharp
Slam shooter " Slam shooter Slam shooter Slam shooter
Solidity | Solidity " Cireum | Circum Weight Weight {| Core Ht Core Ht
Count 24 24{ 24 24 24 24| 24 24
um 76.0 770 11465 1,1760] 185240] 176130 3200 33.50]|
Mean 3.47 3.21 4777 4900l 771.83] 73388 1.33 1.40])
Maximum Value 4.0 4.0 53.0 530f 9890| 9530 2.00 2.2
Minimum Value 3.0 2.0 44.0 45.0] 5900 5450 1.00 1.00}
Variance 0.12 0.24} 4.50 6.43|| 13,004.23| 13,561.77 0.06 0.14
Std.Dev 035 049 212 254 11443 11648] 025 0.37
oint Variance R 0.18)] e 547 = | 1332800 * 0.10l{
t Deg of Freedom 4gl] )] 4g)] e 46.00]|
t-Test Parameter D.340[ e 1.821f e 1.430]] me 0.6
| evel of Significance e e 075f| o 2606 === 4957
Confidence Level % rkkn 26457 *+ 92489 = 73.939[ 50.42]]
IL 1-5 15 Cm's N Cm's “ Grams Grams inches Inches
MEASUREMENTS 3.0 3.0} 47.0 51.0} 863 726]) 1.50 ' 1.00]
FOR 3.0 3.0 53.0 50.9(] 908 72| 200 1.75
SAMPLES - 3.0 4.0 48.0 52.0jf 726 gogff  1.00 2.00
0. 30 30  s20] .. 520 908 681 1.50 1.00
Solidity measured 3.0 3ol 470 47.0( 636 726 1.25 1.00]
on a scale of 3.0 20| 480 49.0| 772 545 1.50 1.00]
1t0 5 3.0 4.0 49.0 52.0{ 953 863 1.25 2.25))
3.0 3.0 46.0 51.0)| 590 726l 1.00 1.00|
3.0 35 46.0 53.0} 636 953 1.0 1.25
3.0 3.0] 44.0 47.0 590 590f] 1.50 1.50
3.5 3.0l 450 49.0( 772 726 1.50 1.50
3.0 ol 470 46.0| 681 728 125 1.50
3.5 3.0 48.0 46.01 817 681 1.50 1.50]
4.9 3.0 51.0 46.0{] 999 500f 150 1.00§
3.0 3.0 49.0 49.0| 817 772 1.00 1.50]|
3.0 30f 460 46.0" 681 590} 1.00 1.25]|
4.0 40 490|520 863 908] 1.50 1.75)
3.0 30 40 46.0 772 545 1.00 1.00}|
3.0 300 465 48.0 726 681 1.25 1.50]|
3.0 3off 60 52.01 726 681 1.50 1.000
3.0 35 47.0 47.0) 681 817 1.50 2.00}
4.0 3.0 47.5 5100 863 772 1.50 1.50]
3.0 40| 465 49.0 ' 681 908 125 1.50
3.0 4.0 49.0 45.0 863 726 125 1.25
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Bassetti-Greenfield Harvest date: May 16, 2002
: Grand Home Grand Home Grand Home Grand Home
Slam Run Slam Run Slam Run Slam Run
Bolidity | Solidity || Circum | Circum Weight Weight | CoreHt | CoreHt
Count 24 24 24 24 24 o) 24 24
Sum 76.0 815 11465 10715] 185240 163440  32.00 2825
Mean 3.17 340  47.77]  44s65) 771.83] estoof 133 1.8}
Maximum Value 4.0 4.0 53.0 480 9990] sosoff 200 1.75
Minimum Value 3.0 3.0 44.0 41.0 590.0 499.0 1.00 1.00
Variance 0.12 022 450 4.60f| 13,004.23] 11,665.91 0.06 0.06
Std.Dev 0.35 o47f| 212 214  11443] 10801 0.25 10.24
Joint Variance weeer 017ff asslf == | 1238007l 0.06|}
Jt Deg of Freedom 46 aglf aglf e 46.00
it-Test Parameter rrer 1,925} oo 5.076) 2.828f| we 221
Level of Significance R 0604][ == 0000f] === 0069f] === 0324}
ficonfidence Level % il 93.958] e 99.999 99.308f " 96.76})
- H 1-5 1-6 ]r Cm's Cm's Grams Grams Inches Inches
MEASUREMENTS 3.0 30 470 43.0 863 636 1.50 1.00]|
FOR 3.0 301 530 43.0 908 636 2.00 1.00])
SAMPLES 3.0 3o 480 43.9 726 636 1.00 1.00f
3.0 g 520 41.9| 908 499 1.50 1.00l]
Solidity measured 3.0 a0l 470 46.5( 636 817 1.25 150/
on a scale of 3.0 3.0 48.0 46.0]] 772 590} 1,50 1.00{}
1t05 3.0 3.5 49.0 46.0] 953 726 125 1.00}f
3.0 aoff 460 46.0" 590 sooff 1.0 1.00{
3.0 490 460 46.5 636 772 100 1.25|
3.0 40 440 46.0 590 772)  1.50 1.25|
35 3| 450 45.0 772 726] 150 1.00}
30 aoff 470 47.0| 681 772 1.25 1.00}
35 sl 480 48.0{ 817 908 1.50 1.50
40 s 510 47.5( 999 772 1.50 1.50}
3.0 3.0 49.0 44.0 817 681 1.00 1.25
3.0 3.0 46.0 41.0 681 499 1.00 1.00}f
4.0 40 49.0 47.0) 863 772 1.50 1.50]
3.0 30 490 44.0] 772 681 1.00 1.00}
3.0 30f 465 45.0f 726 590 1.25 1.25
3.0 4.0 46.0 2.0 726 636 1.50 1.00
3.0 3.0 47.0 41.0)f 681 499)j 1.50 1.00f
40 3.0 475 44.0f 863 e81l] 1.50 1.75
3.0 3ol 465 46,0 681 817)f 1.25 1.50
3.0 3.5 49.0 43.0 863 636 125 1.00}
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Harvest date: May 16, 2002

Grand Sliverado" Grand | Silverado|| Grand | Sliverado|] Grand Sliverado
Slam Il Slam Slam Slam
Solidity | Solidity || Circum | Circum || Weight | Weight || Core Ht | Core Ht
Count i 24 24l 24 24 24 24 24 24
um 76.0 730l 11465 11165 18524.0] 16756.0f 32,00 29.25|l
Mean 3.17 304 4777 4652 771.83] 698147 1.33 1.22]|
Maximum Value 40 35 53.0 si.0 9900 8630 2.00 1.75)}
Minimum Value 3.0 2.0 44.0 410l 5000l 4900 1.00 1.00}}
Variance 0.12 o0 450 7.00)f 13,004.23] 14,322.84 0.06 o.oel
[istd.Dev 0.35 029 212 281 11443 11068 0.25 0.25
Joint Variance i o0 620 = | 13,708.54] 0.06}f
Jt Deg of Freedom agf| g agl[ o 46.00
lt-Test Parameter rres 1342 o 1739 o 2180 e 1.59
Level of Significance xawax 1863f] == 0887)f = 0344f] o 1190
|[confidence Level % f|  **** 81.370[ e 91126 96.555| *+ 88.10
{ I
1-5 1-5 Cm's Cm's || Grams | Grams || Inches Inches
MEASUREMENTS 3.0 3.0 47.0 49.0f 863 681|) 1.50 1.25
FOR 3.0 a0 530 47.0 908 726 200 1.00
SAMPLES 3.0 30l 480 44.0 726 636l  1.00 1.25
3.0 30 520 44.5)f 908 681 1.50 1.00|
Solidity measured 3.0 35| 470 47.0 636 817, 1.25 1.00]’
oh a scale of 3.0 aoff 480 50.0 772 863 1.50 1.50]}
1105 3.0 35 490 500 953 863 1.25 1.75f
3.0 30 460 46.0) 590 gl  1.00 1.00]
3.0 300 460 44.0) 636 545  1.00 1.00}|
3.0 0 440 48.0| 590 817 1.50 1.25)|
35 35 45.0 a4.5 72 e8| 150 1.50]
3.0 3.0 470 430  est 545 1.25 1.50|
{ 35 asl 480 48.5 817 863l  1.50 1.75)|
| 40 30 510 49.0] 999 8e3] 150 1.501
| 3.0 200 490 48,0 817 499 100 1.00|
| 3.0 3ol 460 3.0} 681 s45]  1.00 1.00||
! 4.0 soff 490 45.5) 863 636 150 1.25]|
| 3.0 3off 200 45.0} 772 636  1.00 1.00}|
3.0 3.0 465 51.0 726 772 135 1.00]
3.0 3.0 46.0 49.0 726 772 150 1.25)
3.0 3.0 47.0 42.9 681 638 150 1.00/|
4.0 3.0 47.5 41.0f 863 499 1.50 1.00]|
3.0 3.0] 465 4.0 681 772 125 1.251
| 3.0 3. 49.0 48 51 863 772 125 1.28)|
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REPRODUCE LOCALLY. Inciude form number and edition date on all reproductions, FORM APPROVED - OMB NO. 0581-0055

u.s. DEPAm The foll&wfng stalements &re made in accordance with the Frivacy Act of
AGRICULTURAL MARKETING SERVICE 1974 (5 U.S.C. 552a) and the Paparwork Reduction Act {(PRA) of 1995,
EXHIBIT E App_ﬁcatio.r.r is requ_r'red in order lo determins if a p{an:_variery protecl:'?n
ST ATEMENT OF THE B ASIS OF OWNERSHIP zﬁ;ﬁiﬁ% é:r;oi:?s ;zzt;eg L? é!g(;‘ﬂ?éﬁ) Information is held confidential
T, NAME OF APPLICANT(S) 2. TEMPORARY DESIGNATION ] 3. VARIETY NAME

OR EXPERIMENTAL NUMBER

Paragon Seed, TInc. Exp. 8512 ‘ Grand Slam

4. ADDRESS {Strest and No., or R.F.D. No., City, Stale, and ZIP, and Country) 5. TELEPHONE finclude area codef 6. FAX (include area codd)

07 Abbott Street 831-753-2100 831-753-1470
Salinas, California

93.901 7. PVPO NUMBER 2@ @ 3 @ @2 93 5 .,

8. Does the applicant own.alf rights to the variely? Mark an “X" in appropriate block. 1 no, please explain. "ol YES ;l NO
t i [
9. Is the applicant (individual or company) a U.S. national or U.S. based company? ]—X.E YES [ ! NO
if no, give name of country o
10. Is the applicant the original owner? Lj‘q YES ["] NO M no, please answer one of the following:

a. If origingi rights to variely were owned by individual(s), is (are) the original owner(s) a U.S. national{s)?
,_] YES L] NO if no, give name of country
b. If eriginal rights to variety were owned by a company(ies), is(are) the ofiginal owner(s) a U.S. based company?

! J YES I__J NO If no, give name of country

1. Additional explanation on ownership (if needad, use reverse for extra spacs).

PLEARE NOTE:
Plant variety protection can be afforded only o owners (not licensecs) who meet onc of the following criteria;

1. If the rights 1o the variety arc owned by the original breeder, that person must be a U.S. nalional, national of a UPOV member counlry, or national of a counry
which affords similar protection {0 nationals of the U.S. for the same genus and species,

2. [fthe rights to the variety arc owned by the company which empigyed the original bréedcr(s). the company must'be U.S. baﬁ:d. owned by nationals of a UPQV
member country, or owned by nationals of a country which affords similar pretection 1o nationals of the U.S. for the same genus and species.

3. If the applicant is an owner who Is nal the original owner, both the original owner and the applicant must meet one of the above criteria.

The original breeder/owner may be the individual or company who directed finaf breeding, See Section 41(2)(2) of the Plant Variety Protection Act for definition.

According {o the Paparwork Redudlion Act of 1895, no parsons sre required 1o respond 1o & collection of Information unless it cisplays a valid OMB conlrol number, The valid OMB conlrol number for
this informalion collaclion is 0581-0055. The time requived lo compele lhis informalion collection is estimaled o average 10 minulas par respones. including tha time for raviewing inslrudtions.
Sew g $2E3ENG G SOUCAS, QAN BNd MATIATING e Cala TaeCed, Ard CATMAN G WS (oo we'sg Tl COARLON U rdocmatin .

colov, national origin, sex, raligion, age, disability, political beliefs, and marital or familial status,

Tne U.S. Dapariment of Agricufiure (USDA) prohibils discrimination in ils pregrams on the basis of race, . '
s for communication of program informalion (braille, larga print, audiotape, oic.) should canlact

(Mot all prohibiled bases apply o all proprams), Parsons with disabililiss who réquira llarnaiive mean.
USDA's TARGET Cenler at 202-720-2600 (voica and TOD).

To (& a complaind, writs the Secretary of Agriculiure, U.S. Department of Agriculture, Washingion, D.C. 20250, of call 1-800-245-6340 (voice} or {202) 720-1127 {TDO). USDA is an equal
employmant opponunily employer,

STO-470-E (07-97) (Desiroy previous edilions),
Electronic version designad using WordPerect InForms by USDA-AMS-IMB.
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